From language to motor control, efficient integration of information from different sensory modalities is necessary for maintaining a coherent interaction with the environment. While a number of training studies have focused on training perceptual and cognitive function, only very few are specifically targeted at improving multisensory processing. Discrimination of temporal order or coincidence is a criterion used by the brain to determine whether cross-modal stimuli should be integrated or not. In this study we trained older adults to judge the temporal order of visual and auditory stimuli. We then tested whether the training had an effect in reducing susceptibility to a multisensory illusion, the sound induced flash illusion. Improvement in the temporal order judgement task was associated with a reduction in susceptibility to the illusion, particularly at longer Stimulus Onset Asynchronies, in line with a more efficient multisensory processing profile. The present findings set the ground for more broad training programs aimed at improving older adults' cognitive performance in domains in which efficient temporal integration across the senses is required.
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Introduction
The possibility to capitalise on brain plasticity to train the brain through behavioural training programs represents an exciting perspective to support independent living in older age (Greenwood & Parasuraman, 2010) . A relatively recent and yet large body of work has been dedicated to identifying effective training programs and to testing their validity in different populations, with mixed results (Green & Bavelier, 2008; Kraft, 2012; Kramer & Willis, 2002; Noack, Lövdén, Schmiedek, & Lindenberger, 2009 ). Brain training programs have shown that it is possible to obtain improvement in cognition (e.g. attention, memory, reasoning, language, etc.) in older age although the benefits do not always extend to non-trained tasks (Ball et al., 2002; Ball, Edwards, & Ross, 2007; Ball, Edwards, Ross, & McGwin, 2010; Edwards et al., 2005; Edwards, Ruva, O'Brien, Haley, & Lister, 2013; Mahncke et al., 2006; Mozolic, Hayaska, & Laurienti, 2010; Mozolic, Long, Morgan, Rawley-Payne, & Laurienti, 2011; Smith et al., 2009; Szelag & Skolimowskaa, 2012; Willis et al., 2006) .
To maximise the effectiveness of training programs, such as their impact on non-trained skills and, ultimately, their positive contribution to daily living, it is necessary to identify which specific cognitive processes can be trained. Moreover, it is pertinent to establish how (i.e. under which conditions) they can be trained (Bavelier & Davidson, 2013) . One of these processes is multisensory integration, where integration of stimuli from different senses allows the brain to capitalise on the richness of our sensory environment for the purpose of more efficient cognitive functioning. Temporal coincidence is one of the criteria (together with spatial coincidence) used by the brain to establish whether integration should occur, producing multisensory perception, or 
